.
Fabrication techniques of CdS thin films include spray pyrolysis [1] , chemical bath deposition [2, 7,] , electro deposition [3] , screen printing [4] , physical vapor deposition, vacuum evaporation [5] , electron beam evaporation [6] and sol-gel spin coating. Among many deposition methods, sol-gel spin coating technique is extensively applied as a matrix material method to produce nanocomposites because it gives a higher specific surface area, superior homogeneity and purity, better microstructural control of metallic particles, narrow pore size and uniform particle distribution. The main advantages of the sol-gel method are its simplicity, low cost and its ability to obtain uniform films with good adherence and reproducibility in a relatively shorter processing time at lower sintering temperatures. Influence of sol aging time and annealing temperature on nanocrystalline CdS thin films has been investigated [8] . Previously, structural and optical characterization of sol-gel spin-coated nanocrystalline CdS thin film have been investigated [9] .
Previously we have prepared film samples using chemical vapor deposition [10] and sputtering techniques [11, 12, 13] incorporated with expensive vacuum machines. However, spin coating technique was found to be low cost compared to above methods. CdS possesses some magnetic properties [14] . The Heisenberg Hamiltonian was used to describe the magnetic properties of ferromagnetic and ferrite films by us previously [15, 16, 17, 18, 19] . Previously band gap of semiconductor particles doped with salts have been investigated by measuring electrical properties [20] . In this manuscript, the variation of optical and structural properties of CdS films with number of layers will be described.
Experimental:
Initially two solutions have been prepared as following. Polyethylene Glycol (PEG) was dissolved in ethanol (CH 3 CH 2 OH), and acetic acid (CH 3 COOH) was added to ethanoic solution under stirring which was continued for 1 hour. Cadmium nitrate (Cd(NO 3 ) 2 ) and thiourea (CS[NH 2 ] 2 ) were dissolved in ethanol under stirring which was continued for 1 hour.
Two solutions were mixed and stirred again for 4 hours to obtain the final sols for deposition of thin films. CdS thin films were deposited on ultrasonically cleaned amorphous glass substrates by sol-gel spin-coating technique. Solution was applied onto the glass substrates at speeds of 1500, 2200 and 2400 rpm for 30 seconds. Thereafter, the samples were dried on a hot plate at However, it is difficult to resolve the diffraction peak at 26. 
The results point out that the texture coefficient of (101) plane increases with increasing temperature while other planes exhibit an oscillation in its value with annealing temperature.
Therefore, it should be noted that the (101) plane of the hexagonal CdS structure is the most thermodynamically favorable growth plane, because it offers the lowest surface energy and hence the highest texture coefficient value. Table 2 shows the variation of the degree of preferred orientation (σ) of CdS thin films with respect to annealing temperature. Table 4 summarizes photo current density, dark current density, photo voltage and photosensitivity. Table 4 : Photo current, dark current, photo voltage and photo sensitivity of CdS thin films with annealing temperature.
Temperature(
Although both photo current and dark current increase with the annealing temperature, photo current is really high compared to the dark current. This phenomenon exhibits the positive photo conductivity of the material and because of the increase of generation of mobile charge carriers and their life time upon radiation. Another observation can be made from above Table 4 is that photosensitivity increases with annealing temperature due to the increase of charge carrier density and their mobility upon annealing. This result makes CdS thin films a capable candidate in photosensor devices. The variation of photo current density and photo voltage as a function of annealing temperature is shown in Figure 4 .
According to figure 4 , the short circuit photo current density increases with annealing temperature. This may be due to the fact that optical band gap decreases with annealing temperature allowing large amount of incident radiation to be absorbed and consequently increases the photo current. However, there is a slight reduction of photo current at 450 
